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that is, it is too hard to be cut, and too strong to be broken even by considerable charges of dynamite and nitroglycerine. It has now been employed for this purpose some 15 years and no genuine manganese-steel safe has yet been opened by burglars, though a few have been attacked. Burglars have learned the futility of their efforts to rob such a safe.
The nonmagnetic property of manganese steel has found an important use in the cover plates of lifting magnets for handling heavy iron and steel articles where it is subjected to hard blows from the pieces jumping to meet the magnets. It offers little or no obstruction to the passage of the magnetic attraction. It is also used in the structure about the compasses on some ships because it does not affect the compass needle. This use may become important.
On the magnetic survey yacht Carnegie of the Carnegie Institution, which is built wholly of wood, bronze, and other nonmagnetic materials, manganese steel, because of its nonmagnetic property, is used in the grate and other parts of the gas producer which were necessarily made of steel.
HOT-WORKED MANGANESE  STEEL
Manganese steel is, like simple steel, or even more so, improved in its physical properties by hot working (forging or rolling). Cast test pieces usually give misleading results because 01 imperfections due to casting. To cut out of the solid and finish by grinding a test piece of cast manganese steel is expensive, and when done the piece is liable to be so imperfect as to give practically valueless information. In this respect, however, it is like many other cast metals.
A steel that cast and heat-treated may show a tensile strength of 80,000 pounds per square inch with 20 per cent elongation may have, when well worked by forging and rolling and then heat-treated, a tensile strength of 140,000 pounds per square inch and 50 per cent of elongation in 8 inches.
The first commercial use of manganese steel was in dredge pins for chain bucket dredges, which were forged from squarest excellent and they are extensively used.
